Searching PA J 



Page I of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-292050 
(43)Date of publication of application : 05.11.1993 



(51)lnt.CI. 



H04J 

hoa;\ 

11041, 
H04I. 
H04L 
II04L 



3/00 
3/06 
7/00 
9/00 
9/10 
9/ 12 



(21) Application number : 04-085310 

(22) Date of filing : 07.04.1992 



(71 Applicant : HITACHI LTD 

(72)lnventor : KAZAWA TORU 
NAKANO YUKIO 
TAKATORI MASAHIRO 



(54) SDH TRANSMISSION SYSTEM 

(57)Abstract: 

PURPOSE: To prevent the generation of a long fixed 
pattern by keeping the only one part of a frame 
synchronizing pattern unscrambled and scrambling the 
other long bits. • 

CONSTITUTION: A low-speed overhead processing 



Further, it is transmitted through a high- speed optical 
interface 6. Signals received through a high-speed 

optical interface 7 is synchronized at a frame synchronizing section 8 by using the 
unscrambled A1+A2 byte of 4 bytes, periodically resetting a scrambler 9. 



LEGAL STATUS 

http://wwwl9jpdl.ncipi.gojp/PAI/result/detail/main/wAAA2 1 1/I5/05 



interface 1 and the signal is processed by a high-speed 
overhead processing section 3. A frame synchronizing 
pattern addition section 4 adds frame synchronizing 



section 2 multiples signals from a low-speed optical 




patterns and a scrambler 5 scrambles the area (total 4 
bytes) including an A1 in 2 bytes and A2 in 2 bytes and 
all bits excluding 3>'64 bytes followed by C1 byte. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The SDH transmission system characterized by transmitting to all the bits except some frame 
synchro patterns in the SDH (Synchronous Digital Hierarchy) transmission frame of G.CCITT advice 
708 convention, applying a scrambler. 

[Claim 2] The SDH transmission system characterized by transmitting to all the bits except the 
reservation field of the proper application of each country following some frame synchro patterns, a 
multiplex number, and it in an SDH transmission frame, applying a scrambler. 

[Claim 3] The pan which is not scrambled in claims I or 2 is an SDH transmission system characterized 
by being the field which contains A I of G.CCITT advice 708 convention, and A2 byte continuously. 
[Claim 4] The pan which is not scrambled in claim 3 is an SDH transmission system characterized by 
being the continuous field which contains 2 bytes and 2 bytes of A2 for A 1 . 

[Claim 5] It is the SDH transmission system characterized by being the pattern which reverses a frame 
synchro pattern A I and A2 pattern for every byte in the SDH (Synchronous Digital Hierarchy) 
transmission frame of G.CCITT advice 708 convention. 

[Claim 6] Using the bit string of G. 708 convention for some frame synchro patterns in the SDH 
(Synchronous Digital Hierarchy ) transmission frame of G.CCITT advice 708 convention, other frame 
synchro patterns are '1010... It is the SDH transmission system characterized by being 'pattern. 



[Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the transmission system which uses an SDH 

(Synchronous Digital Hierarchy) transmission frame. 

[0002] 

[Description of the Prior Art] The conventional SDH transmission frame staicture is shown in drawin g 
2 . Except for the reservation field for the frame synchro pattern called A 1 byte and A2 byte in a STM-n 
frame, the identification number of the signal which is called 1 byte of C following it and which is 
multiplexed, and the application of the proper of each country which follows it further, and a total of 
nine xn bytes, the scramble is applied to all transmitted bits so that the CCITT advice G. 708-709 may 
set. 

[0003] 

[Problem(s) to be Solved by the Invention] It is transmitted in the above-mentioned conventional 
technique, without scrambling A 1, A2, 1 byte of C, and a total of nine xn bytes of reservation field 
continuously about multiplex [ of 1 55Mbps units / several n ]. The bit length of the fixed pattern which 
is not scrambled becomes long as n increases here (i.e., as transmission speed becomes quick), about 
[ for example, / which is called STM-64 ] - in the transmission system of 10G bit per second, A 1, A2, 1 
byte of long C, and the long reservation field which amount to 576 bytes will be transmitted as a fixed 
pattern on a transmission line — it divides and comes out. In the transmission system using an NRZ 
code, although it has defined that the CCITT advice G.957 uses an NRZ code for the transmission-line 
sign of an SDH transmission system, when a long fixed pattern appears periodically, a big pattern jitter 
and a big intersymbol interference may be produced, and it may become the factor which worsens a bit 
error rate. Although bit string' 1 1 I 101 10' is used for a frame synchro pattern A l and bit string'00 101000' 
is used for A2 especially conventionally, since each pattern has not taken the direct-current balance, it 
has risk of a dc component being intercepted and leading to big wave degradation in the receiving circuit 
by AC association used well conventionally. 

[0004] Here, if a scramble is applied to all bits also including a frame synchro pattern, although the 
above-mentioned trouble is solved, a new problem will produce it. If a receiver does not descramble 
received data, it becomes impossible in this case, to identify a frame synchro pattern. It is difficult for 
the descrambler to operate by applying reset with a transmission frame period, and to operate a 
descrambler correctly, without taking ^^i^syn^h i^isftza tif n . Therefore, when the scramble was applied 
to all bits, there was a problem that a receiwf^t)ffi5 not' receive data correctly. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it leaves 
some frame synchro patterns, without applying a scramble, and the approach to which a scramble is 
applied is effective in other long bits. Since especially the approach only the field (a total of 4 bytes) 
which contains 2 bytes and 2 bytes of A2 continuously does not scramble A I contains in division into 
equal parts a different bit pattern called A I and A2, it has the advantage from which the frame incorrect 
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synchronization of a I -byte gap cannot arise easily. 

[0006] The method of choosing a pattern different from the former as a non-scrambling cutting tool as 
another solution means is also effective. For example, when a frame synchro pattern A I and A2 pattern 
are used as the pattern reversed for every byte, they have the advantage which cannot receive wave 
degradation by direct-current cutoff of a receiver easily. Moreover, only die length required for frame ^ 
synchronization-;Hses conventional A 1 and an A2 byte pattern, and it is '1010 to other fields... A direct-" 
current balance like 'pattern can be taken, and the approach using the small pattern of a pattern jitter is 
also effective. 
[0007] 

[Function] Generating of a long fixed pattern can be prevented like **** by leaving some frame synchro 
patterns, without applying a scramble, and applying a scramble to other long bits. Since the probability 
that a direct-current balance can be taken by scramble in the fixed section is high, generating of a pattern 
jitter or an intersymbol interference can be suppressed. 

[0008] Moreover, the method of have taken the direct-current balance different from the former to the 
non-scrambling cutting tool, and choosing the small pattern of a pattern jitter is also effective by the 
same reason. 
[0009] 

[Example] Explanation of the example of this invention is given using drawing I . Drawing. J is drawing 
showing one example of this invention applied to STM-64, and illustrates only the part of the section 
overhead of STM-64 transmission frame given in dr awin g 2 . In STM-64 frame, data are transmitted by 
making the reservation field for the frame synchro pattern called A 1 byte and A2 byte, the identification 
number of the signal which is called 1 byte of C following it and which is multiplexed, and the 
application of the proper of each country which follows it further, and a total of nine x64 bytes into a 
head so that the CCITT advice G. 708-709 may set. In this example, a scramble is not applied only to 
3x64 bytes following the field (a total of 4 bytes) and 1 byte of C which contain 2 bytes and 2 bytes of 
A2 for A 1 continuously. 

[0010] Since this approach contains in division into equal parts a different bit pattern called A I and A2, 
it is the optimal in the alternative which the frame incorrect synchronization of a 1 -byte gap cannot take 
place easily, and chooses the non-scrambling field which is 4 bytes. Moreover, if the non-scrambling 
section is made into 3x64 bytes following A I byte 64 byte, A2 byte 64 byte, and 1 byte of (^although a 
little long fixed pattern will appear, frame synchronization can be independently taken by 64*teKv-speed - 
signals." 

[001 1] The configuration at the time of applying the 1st example to an asynchronous transfer mode 
device at drawing 3 was shown. An asynchronous transfer mode device consists of the low-speed optical 
interface 1, the low-speed section overhead processing section 2, the high-speed section overhead 
processing section 3, the frame synchro pattern adjunct 4, a scrambler 5, high-speed optical interfaces 6 
and 7, the frame synchronizarioMection 8, and a descitambler 9. The signal from the low-speed optical 
interface 1 is processed and multiplexed in the low-speed section overhead processing section 2, and is 
processed in the high-spewed section overhead processing section 3, and after a frame synchro pattern is 
added by the frame synchro pattern adjunct 4, a scramble is applied to all the bits except 3x64 bytes 
following the field (a total of 4 bytes) and I byte of C which contain [ 5 ] 2 byt^and 2 bytes of A2 for a 
scramblerAI continuously. Furthermore, it is transmitted through the hi^^^^croptical interface 6. 
Moreover, using 4 bytes the A I+A2 byte which a scramble has not required, tlie signal received through 
the high-speed optical interface 7 takes a synchronization in the frame synchronization section 8, and 
descrambles correctly by resetting a descrambler 9 periodically using a frame signal. Furthermore, it is 
processed through the hPgh-speedrsection overhead processing section 3 and the low : spee9 section 
overhead processing section 2, and is transmitted from the low-speed optical interface I . 
[0012] It is obtained by five steps of forward alignment guard time, and, as for a frame synchronization 
property, the engine performance of incorrect synchronous level of significance and 1% or less of re- 
hunting level of significance will be obtained by two steps of backward alignment guard time average 
mistake frame spacing ten years by using 4 bytes of frame synchro pattern. The frame synchronization 
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circuit of five steps'of front and two steps of back is the range easily realizable by 1 LSI. 
[0013] Moreover, another configuration at the time of applying the 1st example to an asynchronous 
transfer mode device was shown in drawing 4 . It is the description that do not have the high-speed 
section overhead processing section 3 in this example of application, but only the number of lt| ^jimM 
optical interfaces has the frame synchro pattern adjunct 4, a scrambler 5, the frame synchronization 
section 8, and a descrambler 9. Here, only a cutting tool synchronization is taken [ 10 ] using the cutting 
tool synchronized 1 and A2 byte, it decom p^^jjj|^6A^^l - 1 signals using I byte of C which is not 



scrambled too, and signal processing of fl*mfl^pn^nr0™™i^n, descrambling, and others is performed 



per STM- I signal after that. The data similarly assembled in theJcSOTSjSSId section are transmitted from 
the high-speed optical interface 6 only by multiplex being carried out in the multiplex section I 1 . 
[00 14] The 2nd example of this invention is shown in djrawing_5 . The frame synchro pattern A 1 and A2 
pattern are used as the pattern reversed for every byte. For this reason, there is an advantage which 
cannot receive wave degradation by direct-current cutoff of a receiver easily. 
[00 1 5] Furthermore, as other examples, only die length required for fi^^^j^^lMMni^ipn uses 



conventional A I and an A2 byte pattern, and it is' 1010 to other fields... A direcT^ufiwrbalance like 
'pattern can be taken, and the approach using the small pattern of a pattern jitter is also effective. 



[Effect of the Invention] By this invention, a long fixed pattern is not generated in ultra i^J^m^^ 
transmission using an SDH transmission frame. Even if this uses a simple circuit for identification, a 
timing extract circuit, etc, in ultra high-speed transmission using an SDH transmission frame, a stable 
transmission system with small jitter and intersymbol interference is realizable. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DjawingJJ Drawing showing one example of this invention applied to STM-64 
[D_rawmgJL] Drawing showing the frame structure of STM-64 

[Drawing 3] Drawing showing the example of application to the asynchronous transfer mode device of 
this invention 

[Dr awin g 4] Drawing showing another example of application to the asynchronous transfer mode device 
of this invention 

[Drawi ng 5] Drawing showing another example of this invention applied to STM-64 
[Descri ption of N otati on s] 

1 A low-speed optical interface, 2 The low-speed section overhead processing section, 3 The high-speed 
section overhead processing section, 4 A frame synchro pattern adjunct, 5 A scrambler, 6 A high-speed 
optical interface, 7 High-speed optical interface 8 The frame synchronization section, 9 Descrambler 10 
A cutting tool synchronizer, 1 I Multiplex section. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ovvs the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi ejje 



1/15/05 



J-P,05-292050,A [DRAWINGS] 



Page 2 of 3 



(El 3) 



F 



la 



lb 



<SiSB8 

oh as 



I F 



0 H&g 



2a 



2b 



lc 



I F 



fftJgfiB 
OHifiS 



2c 



Oil 





r 



9^0 7 

>7 "5 



7 A 



[Drawing 5] 
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[Drawing 4] 
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